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OCTAL DEBUGGING PROGRAM WITHOUT FLOATING POINT 



Program Library Write-up 



DECUS No. 8/83-83 A 



ABSTRACT 

This program is an on-line debugger which will communicate with 
the operator through the ASR-33 Teletype. It allows register ex- 
amination and modification, octal dimiping, binary punching, mul- 
tiple simultaneous breakpoints, starting a progreun, and running 
at a particular location with preset AC and link. ODP is com- 
pletely relocatable at the beginning of all pages except page 
zero, and is compatible with the PDP-5, the PDP-8, and the PDP-8/S. 

REQUIREMENTS 

1, Storage 

The high version of ODP requires from location 7000 to 
7577, The low version requires from 0200 to 0777. All 
versions will require three pages. Also, location 0002 
is used for a breakpoint pointer to ODP, 

2 . Equipment 

The standard PDP-8 package with ASR-33 Teletype are re- 
quired. In addition, a high-speed punch is optional. 



LOADING 



1. Be sure the binary loader is properly in core. If not, 
examine the RiM loader, and read in the binary loader. 

2. Load in program that needs attention via this loader. 

3. Load ODP via binary loader, 
USAGE 

1, Set SR toggles to the value of starting address (7000 in 
high version, 0200 in low). Press load address. Then 
push start, 

2, ODP will execute a CR/LF and is prepared to execute user 
commsLnds, 

RESTRICTIONS 

1, Breakpointer register 

On page zero register 0002 is used as a pointer to ODP. 
It should be avoided. 



2, Overlap 

The user must not use any of the three pages of core in 
use by ODP. 

3, Status core 

ODP will operate only within the memory field in which it 
resides. 

OPERATION 

1, Description 

ODP is essentially a unified collection of short routines 
for handling various user commands. The user types a 
letter representing a particular command, and an octal 
number if that is appropriate. For example, to insert a 
breakpoint (an effective JMS ODP which will trap an in- 
struction at a desired location) one need only type B, 
followed by the octal absolute value of the address where 
the trapped instruction lies. A special feature of ODP 
is that many breakpoints (up to 7) may be simultaneously 
in core with the trapped instruction preserved. For in- 
structions that require an octal number to be typed, ODP 
will type a space immediately after it identifies the 
command. After most instructions, a CRA^F combination 
will be executed to signal completion of that command. 
All octal numbers are autcxnatically terminated after four 
digits, but may be terminated earlier by ALTMODE. ODP 
ignores all irrelevant characters, 

2, Summary of commands 

XXXX Open register XXXX. ODP types out contents. 

1 XXXX Insert in most recently opened register the 

number XXXX. 

N Type out the location followed by the con- 
tents of the next register. May be followed 
by I command. 

B XXXX Put a breakpoint at location XXXX. 

A Examine AC register. May be modified by I 
instruction, 

L Examine link register. May be modified by 

I instruction. A 0001 is a set link? a 0000 
is an off link, 

D XXXX XXXX Dump in octal the contents of XXX to XXXX 
inclusive. Four words are placed per TTY 
line. 



S XXXX start (or go) at XXXX with AC and link equal 
to zero, 

R XXXX Go from XXXX, the same as S, but with AC 

equal to the value of A register, and link 
equal to the value of L register. 

C Continue from most recently encountered 

breakpoint. Trapped instruction is replaced 
and C program is continued from the location 
of the trapped instruction. The initial con- 
tents of the link and AC are that of the L 
amd A registers respectively, 

J This must be carefully watched I It causes 

program control to jump to location 6000 where 
single-stepper, written by the author for an 
interpretive language, usually resides, 

P Binary punch requested. Computer halts, 
Fxirther information is via the SR, 

3, Notes on various commands 

1, Open (O) 

After the register is examined it is automatically 
closed. Hence the user cannot accidentally modify 
the contents, as with DDT, by typing a new command 
string while the register is still open, 

2, Insert (l) 

Sequential insertion is possible with ODP. That is, 
after one I instruction, say at location XXXX, typing 
another I will cause insertion at location XXXX+1, 
and so on, 

3, Breakpoints (B) 

Up to seven breakpoints may be placed in core at once. 
If the user attempts to place more than seven in Core, 
then the computer will halt. The same result will 
occur if, upon encountering a breakpoint, ODP cannot 
find it listed in its internal table. When the trapped 
instruction is re-installed (by the C instruction) 
that breakpoint is eliminated from the table. Upon 
encountering a breakpoint, the contents of the AC link 
are preserved in the A and L registers for user exami- 
nation, and ODP will execute a CRA-F combination to 
signal return to its control. 



4, Go instructions (S, C, and R) 

After recognizing an S, C, or R conimand, the computer 
will set the AC and link appropriately, then halt. 
This is in case the user should want to place the com- 
puter in the single-step mode after one of these in- 
structions. If this should not be the case, merely 
depress the continue switch. 

5. Binary Punch (P) 

After the user typed a P, the computer will halt. 
There are several fxinctions that the xiser must now 
handle through the SR. 

a. Put up bit 11 for high-speed punch, leave off for 
ASR-33 punch. Push continue to indicate the out- 
put mode, 

b. Set the SR to the octal value of the number of 
individual blocks that are to be pxinched with a 
single checksum. Push continue. Leader is punched. 

c. Set the SR to the initial address of the first 
block. Push continue. Set the SR to the final 
address in the first block. Push continue. That 
block, with an origin setting, is punched out in 
binary loader format. Punch is inclusive from 
initial to final location. 

d. For the next block, go through the same steps as 
outlined in (c) except with the new initial and 
final addresses, and continue in this way. When 
the last block has been punched, the checksum and 
trailer will be punched. A CR/LF will be execu- 
ted and ODP will await further instructions. 

e. RIM format 

To p\inch in RIM format, put the number of blocks 
equal to (octal), and use the address of one reg- 
ister as both the initial and final addresses for 
each block. When done pimching, set SR to 7264, 
load address, and push continue. (Make sxire the 
AC is clear). Trailer will be punched. For the 
low version, set SR to 0464 and proceed as above. 



LISTING ATTACHED 



COMBINED DEBUGGING PACKAGE with FLOATING POIIfT 



DECUS No. 8/8S-83 B 



ABSTRACT 



The Combined Debugging Package (CDP) consists of the Octal Debugging 
Program (ODP) by this author plus certain additions which will en- 
able the user to debug in floating point interpretive mode. Addi- 
tional instructions provided include the insertion of interpretive 
breakpoints and single-stepping. At present the package is located 
directly below the floating point package to leave the lower por- 
tion of the memory to the user. It may easily be relocated to any 
desired position. Two versions are available; one for the three 
word package and a second for the four word package. 

REQUIREMENTS 

The stamdard version of CDP requires cells 3600-4614, and is com- 
patible with floating point packages A, B, C. It must be relocated 
to 3400 to accommodate package D, due to the presence of the output 
controller. The four word version occupies memory locations 4200- 
5221, and is compatible with two additional versions of the four 
word package: that with output controller and that with extended 
ftanctions, both written by this author. All versions of CDP re- 
quire in addition, cell 2 for breakpoints, and cells 5, 6, 7 as 
pointers to the input, output, and arithmetic packages respectively, 

OPERATION 

CDP is an on-line debugger with two modes: floating and machine. 
Transfer to floating mode is accomplished by typing F, Machine 
mode is entered by the instruction M, When CDP is initially 
started, it is in machine mode. While in M mode it behaves exactly 
as ODP, with the minor exception that the J instruction has been 
liquidated in favor of the F command. 

When transfer to F mode has been accomplished, a new set of instruc- 
tions are enabled. The commemd B YYYY will insert an interpretive 
breakpoint (code 0017) at location YYYY, The original instruction 
is preserved and can be replaced with the C or S command. There 
may be up to seven interpretive breakE>oints in core. Interpretive 
breakpoints «md machine breakpoints are stored on separate tables. 
Hence there will be no interference between them, and seven of each 
type may be in core simultameously. Upon enco\intering a breakpjoint, 
the contents of the floating accumulator (FAC) will be typed out in 
decimal, floating point format, and control is returned to CDP. 



The user then has several alternatives. He may choose to single- 
step, interpretively. To do this he merely types S, and the 
trapped instruction is replaced and executed. After its completion 
of that one interpretive command the FAC is typed out. Another S 
will cause another step to be executed after which the FAC is typed 
out. This process may continue indefinitely, until the user attempts 
to single-step over a FEXT. In this case CDP will type an up-arrow 
" " and transfer automatically to M mode. Because the single- 
stepping process is accomplished by continually moving the break- 
point one ahead, after the last S instruction one breakpoint will 
remain. To eliminate that breakpoint and restore the lost instruc- 
tion, one must use the C command as described below. If one single- 
steps over a FEXT, the instruction past the FEXT is lost, replaced 
by am 0017. That is the penalty for carelessness. Also, there must 
be at least two locations on the breakpoint table free (or no more 
than five breakpoints in core at one time) for the S instruction to 
operate properly. 

Another alternative after encountering a breakpoint is to continue 
full speed. This is accomplished by the C instruction. The break- 
point is replaced with the original instruction and processing con- 
tinues frcan that point. If the user placed a breakpoint on a FEXT, 
and then wants to C, an up-arrow will be typed and automatic trans- 
fer to M mode will take place. Unlike the S instruction, however, 
there is no residue breakpoint in this case. 

A third alternative might be to transfer back to M mode. This is 
done by typing M, If for some reason the user is not sxire of what 
mode he is currently in, he may type the letter of the mode he 
thinks he is in. If there is no CR/LF response by CDP, it means 
that he typed a character that was not recognized, auid hence is in 
the mode typed. If a CR/LF occurs, it means the user guessed wrong, 
but a transfer has occurred placing him in the mode he thought he 
was in before. Automatic transfer takes place upon encountering a 
breakpoint. If CDP is in M mode, and a floating breakpoint is en- 
countered, automatic transfer to F mode is effected, and vice-versa. 

The following instructions are also available in F mode and retain 
the seuae meaining as in M mode: O, I, N, A, L, D, R, and P, 



ADDITIONS TO COMBINED DEBUGGING PACKAGES 

for 
FLOATING EXAMINATION and MODIFICATION 



An addition has been written for CDF which will enable the user to 
examine and modify floating point numbers in core. Versions are 
available for both three and four word packages. 

Old commands that were deleted from F mode include O, N, and I. 
The O was changed to E, for examination. The meanings of the com- 
mands N and I have been changed, although the mnemonics remain the 
same. Below is a summary of new commands, 

E XXXX Output in decimal the contents of the floating point 

nxjmber whose exponent is held in XXXX and whose mantissa 
follows in sequential registers, 

I XXXX Insert a floating point number exponent of which will be 
placed at XXXX and whose mantissa will follow in sequen- 
tial registers. The user types the decimal ntmiber follow- 
ing the command. Also, note that sequential insertion 
is possible. 

N Examine the next sequential floating point number. If 
working with the four word package, this would be the 
location of the last exponent plus four. 

For all the above commands, the FAC is saved and replaced after 
execution. To examine the FAC, the user need only type E 44 followed 
by an ALT -MODE to terminate the number before four digits. 

The additions require 50 (octal) locations and are located directly 
under CDP, Thus, new core requirements are the following; 

3 WORD VERSIONS 3530-4614 

4 WORD VERSIONS 4130-5221 

Starting addresses remain unchanged. Also, the progremi assumes that 
location 5 contains 7400. Check on this before using the additional 
instructions. Listings follow. 







/Octal 
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X7000 








7k} sua 


6046 




Tl«? 






7i3C!l 


475? 


End, 


JM« 


I CrJLF 




70C52 


47&3 




JM« 


I RtAD 


/READ A NUMBER 


7003 


4754 




JMR 


I TYPE 




7kd04 


1355 




TAn 


MI4 /RESET 


CONSTANTS 


7»[Pi5 


3357 




OCA 


CNT 




70(?6 


1363 




TAR 


RTAtiA 




7007 


3361 




DCA 


TABA 




7k)10 


1362 




TAr) 


RTAtfS 




7toi1 


3363 




OCA 


tabb 




7012 


1763 


LO0P1* 


TAn 


I TA8B 




7013 


3337 




OCA 


CHECK 




7014 


60>S4 




KRs 






7015 


1761 




TAn 


I TA9A 


/IDENTIFY REQUEST 


7016 


7657 




SNA 


cla 




7017 


9737 




JMP 


I CHECK 


/ENTER REQUESTED ROUTINE 


7i<}20 


2361 




1ST 


TA9A 




7021 


2363 




IS7 


TABd 




7022 


2357 




IS7 


cnt 




7023 


9212 




JMP 


L00P1 




70!?4 


5202 




JMP 


END*1 


/CAN'T IDEnTIFYsREAD ASAIn 


70?5 


4764 


0, 


JMR 


I nCTRD 


/OPEN INSTRUCTION 


7026 


3365 




UCa 


CURUOC 




70?7 


1765 




TAn 


I CURLOC 




7030 


4304 




JMB 


ncTPNT 


/TYPE CONTENTS 


7»31 


9201 




JMD 


END 




7032 


4764 


il» 


JMi 


I DCTRD 


/INSERT INSTRUCTIOM 


7033 


3769 




DCa 


1 CURLOC 




7034 


23^5 




TS>T 


CURLOC 




7035 


9201 




JMP 


FND 




7036 


3369 


Ni 


IS? 


CURLOC 


/NEXT REQI8TER REQUESTED 


7037 


1365 




TAn 


CURLOC 




7040 


4304 




JMS 


OCTPNT 




7041 


5227 




JMP 


II-«3 




7042 


4764 


Oi 


JM^ 


I OCTRD 


/OCTAL DUMP REQUESTED 


7043 


3361 




DCa 


INIT 


/RECORD FIRST AND LAST 


7044 


4764 




JM« 


I OCTRD 


/OF REQUESTED REGISTERS 


7045 


7041 




CU 






7046 


3363 




DCa 


Fjw 




7047 


4752 


L0nP2# 


JM!I 


I CHLF 




7050 


1361 




TAn 


INIT 




7051 


4304 




JMS 


OCTPNT 




7052 


1366 




TAn 


hYph 




7053 


4754 




JMS 


! TYPE 




7054 


1367 




TAn 


M4 




7055 


3357 




DCa 


cnT 




7056 


1761 


L0nP3* 


TAn 


I INIT 


/OUTPUT 4 SEQUENTIAL REGISTE 


7057 


4304 




JMS 


ncTPNT 




7040 


1361 




TA" 


INIT 


/FINISHED? 


7061 


1363 




TAn 


FIM 




7062 


765p. 




SNA 


CLA 




7063 


5201 




JMb 


FND 




7064 


2361 




IS7 


INIT 




7065 


3»357 




IS? 


CNT 





'M66 5256 JMP L00P3 

'867 92*7 JMP L00H2 

'070 4764 S$ JMt I HCTrD /START REQUESTED 

•271 3361 DCa LOCJHP 

'072 4752 Jhs 1 CRLF 

•273 7402 GO, HLT 

'074 976t JMP I LOCJMP 

'075 4764 Ht JM^ I OCTRD /RUN WITH ffREfiET AC 

'076 3361 DC* LOCJMP /AMD LlN< REQuESTEn 

'077 4752 JM«| I CHLF 

00 1370 TAn LINK 

01 7110 CLI RAR 

02 1371 TAn AC 

03 5273 Jf^B QO 

04 0000 OCTPNT, /OCTAL PRINT SUB-RflUTTNE 

05 3373 DCa TEMP4 

06 1374 TAn R240 

07 4754 JMfl I TYPE 

10 1367 TAn M4 

11 337a DCa TEMP3 

12 1373 LOOP6# TAn TEMP4 

13 7104 CLL RAL 

14 7006 RTl 

15 3373 DCa TEMP4 

16 1373 TAn TEMP4 

17 7004 RAl 

20 0356 ANn M7 

21 1375 TAn R260 

22 4754 JM« I TYPE 

23 2372 IS7 TEMP3 

24 5312 JMP L00P6 

25 5704 JMP I OCTPNT 

26 5776 J# JMP I M6000 /JUMP TO 8IN9L E*STFPPCR 

27 1371 kt TAn AC /AC REFERENCED 

30 4337 JMg CHECK 

31 3371 DCa AC /RE-INSERT AC 

32 32^S JMP FND 

33 1370 L« TAn LINK /LINK REFERENCED 

34 4337 JM«! CHECK 

35 3370 DCA LINK /RE-'INSEBT LINK 

36 5201 JMP FND 

37 0000 CHECK* /CHECK FOR INSERT HEOjEST 

40 4304 JMi OCTPNT 

41 4752 JMf 1 CRLF 

42 4753 JM« I READ 

43 4754 JM« I TYPE 

44 6034 KP^ 

45 1377 TAn M31 1 

46 7640 SZa CLA 

47 5204 JMP EN0*3 /CONTINUE AS USUAl 

50 4764 JMt I OCTRD 

51 5737 JMP I CHECK 

52 7466 CRlF, LF /CONSTANTS AND VARlA9lES 

53 7474 REaO, rD 

54 7501 TYPEi tYp 

55 7764 N14, -14 

56 0007 M7. 7 
97 0000 CNT* '/I 

fid 7177 RTaBA, letter 



7161 


7177 


TABA, 


LETTER 


7162 


7551 


sTAbB, 


Lors 


i 


7163 


7551 


TA8b# 


LOrg 


» 


7164 


73)3 


OCTHD* 


RDftC 


T 


7165 


0*000 


CUf?LOC, 







7166 


0255 


HYPhi 


25? 




7167 


7774 


n4. 


-4 




7170 


0000 


LIMK, 







7i7i 


0000 


AC« 







7172 


0000 


TfcMP3, 







7173 


00k90 


TEMP4* 







7174 


024?! 


r24B, 


24?- 




7175 


026ei 


R260, 


26p* 




7176 


6000 


H6000< 


609!^ 




7177 


7467 








7200 


7461 








72(?!| 


7462 








7202 


7476 








7203 


7477 








7204 


7464 








72P!5 


7474 


LETTER, 


-311 


•-31 7»-3»6'"I02«»30l ••11 4. '304 


7206 


7455 








7207 


7456 








7210 


7475 








7211 


7466 








7212 


7460 




-3?3 


,.322,.303,.l12«-320 


7213 


335^ 


P, 


DCa 


CHK /MEMORY ^U^CH RIQuEsTC^ 


7214 


740a 




WLT 




7215 


7604 




LAS 




7216 


0375 




anh 


Ml 


72i7 


7640 




SZa 


CLA 


7223 


1360 




TAn 


HT'^PE 


7221 


1365 




TAn 


TYPE2 


7222 


3373 




DC* 


LOCPNT 


7223 


1373 




TAR 


LOCPNT 


7224 


3774 




DCa 


I LURCAL 


7225 


740? 




HUT 




7226 


7604 




LA? 




72?7 


7041 




ClA 




7230 


3351 




OCa 


CNT1«! 


7231 


4752 




JMS 


I LEADER 


7232 


740? 


LO0P4* 


HIT 


/RECORD riRST AND LAST REGISTERS 


7233 


761^4 




LA9 




7234 


3353 




DCa 


INIT2 


7235 


740? 




HLT 




7236 


7604 




LA5 




7237 


3354 




DCa 


FIM2 


7240 


1355 




jAn 


^^177 


7241 


3356 




DCa 


M77 


7242 


7120 




STi. 




7243 


1353 




TAn 


INIT2 


7244 


4266 




JHt 


PRINT 


7245 


1357 




TAr 


R77 


7246 


3356 




DCa 


W77 


7247 


1753 


L00H5, 


TAr 


I INIT2 


7250 


4266 




JM« 


PRINT 


7251 


1353 




TA'^ 


I N I T 2 


7252 


7 04 1 




CU 





7253 


1354 




TAn 


FIN2 


7294 


7650 




SNA 


cla 


7255 


5260 




JMO 


DONt 


7256 


2353 




IS7 


IN1T2 


7257 


5247 




jno 


LOOPS 


7260 


2351 


OOmc.* 


137 


fi^Tid 


7261 


5232 




JMP 


L00P4 


7262 


1350 




TAn 


CHK 


7263 


4266 




JMC 


PRINT 


7264 


4758 




jMe 


T LtADER 


7265 


5761 




JMb 


t ENOlT 


7266 


0000 


PRINT, 





/BINARY FORMAT PRlKJT 


7267 


3362 




DCa 


TEMPI 


7272 


1362 




TAn 


TEMPI 


7271 


7012 








7272 


7012 








7273 


7012 




RTRj 


|RTB*RTR 


7274 


0356 




ANn 


M77 


7275 


43a}4 




JMS 


SUM 


7276 


4773 




JM^ 


I LOCRNT 


7277 


1362 




TAn 


TEMPI 


7308 


0357 




AiNin 


R77 


73(?)1 


4304 




JMS 


SUM 


7332 


4773 




JM«! 


T LUCPNT 


7303 


5666 




Jr^P 


T PHInT 


7304 


00(90 


SUm« 


7i 




7305 


3563 




DCa 


TEHP2 


7306 


13*3 




TAl^ 


TEMP2 


7307 


1350 




TAn 


CHK 


7310 


3350 




dca 


CHK 


73n 


1363 




TAn 


TEMP2 


7312 


9704 




JMP 


I SUM 


7313 


0000 


RDoCT, 





/OCTAL READ SUB-ROUTImE 


7314 


1364 




TAn 


M240 


7315 


4765 




JM5 


T TYPE2 


7316 


3363 




DC& 


TEMP2 


7317 


1366 




TAn 


MN4 


7323 


3362 




DCa 


TEMPI 


7321 


4767 


BACK, 


JM§ 


! READ2 


7382 


4765 




JM9 


I TYPE2 


7323 


6034 




KRS 




7324 


1370 




TAn 


M37t> 


7325 


7650 




SNft 


CLA 


7326 


5346 




JM» 


TERM 


7327 


6034 




KR^ 




7330 


037i 




ANn 


M27tf 


7331 


1372 




TAn 


N260 


7332 


7640 




S24 


CLA 


7333 


5321 




JHo 


BACK 


7334 


1363 




TAn 


TEMP2 


7335 


7104 




CLL 


RAL 


7336 


7006 




RTl 




7337 


3363 




DC& 


TEMP2 


7340 


6034 




KRc? 




7341 


1372 




TAn 


M26W 


7342 


1363 




TAn 


TEMP2 


7343 


3363 




DCa 


TEMP2 


7344 


2362 




IS7 


TEMPI 


7345 


5321 




JM» 


BACK 



7346 


1363 


TEpf^, 


TAr^ 


TEMP2 




7347 


5713 




JMp 


I RDOCT 




735iS 


0000 


CHk* 


Pi 


/CONSTANTS 


AND VAR 


7351 


?00a 


CNT2* 


f^ 






7352 


75t5 


l^aoer. 


LOQ 






7353 


0101^0 


1N!T2# 


P! 






7354 


00i^0 


fImJ^, 


k^ 






7355 


5)177 


Ml77, 


177 






7356 


mij 


M77. 


77 






7357 


mil 


r77# 


77 






73^0 


rn^h 


htype:* 


HlTl 


'PE-TYP 




7361 


7001 


endit* 


ENn 






7362 


?000 


TEMPI. 









7363 


m^% 


TEmP2, 









7364 


P240 


M240. 


24,? 






7365 


750, 


TYPE2* 


TYd 






7366 


7774 
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7l6t 


IN1T2 


735'5 


INST 


756!? 


J 


7l?6 


JMSLOC 


7546 


L 


7t3«5 


LDR 


75<S 
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ttuns iu cup tu handle floating 

T UEbiibGlNva. THIS PORTION IS 

£n BElU^ the floating PQIMT 

A5E, * Floating breakpoint is 

RpHETfvt i-it*i7. Commands in this 

*REi d XVXX -BREAKPOlNT#C - 
U!U£ AFTER 8REAKP0I!NJT*REINSTATINS 
PFD IvSTRuCTION,S-SlNGLE STEP (OR 

ctively i-.ove skeakpoint one amead) 

M - u-"^P «ACk to MACHINE MODE. 

Y iNifn i-'"lS-^aTING ^ODl IS EFFECTED BY 

CftHMA* !■■ F I.M NuRmAL, MACHINE lANsUAGE 

GRiMG riJDF. THE F COMMAND REPLiCEs THE 

Er J rij^^^t^^Q li^j QCP. IN F MODE# THE 

AMDS !,a,iv*M,L*D,R, AND P HAVr ThE SA'^E 

CT AS l^ ^' ^ODt, 



/d IKi 
/TwER 
/Br R 



brkhnt. 



CLi 
TAr 
DCa 
TAr^ 
DCa 
TAh 
DU/' 
TA^' 

Ta:^ 
D U A 
v.) H c 

sthucy 

EFQRE 
EI^LaCf! 
TAr^ 

TAr. 

DC A 
TAH 
DC^ 
TAf^ 
DC^- 
TA" 
DC.^ 
TA^- 
ULf- 
JhP 

TAr^ 
OC^ 
TA^^ 
DC A 
Ta-^ 



u 

I 

\ 

I 
I 

1 

I 
I 

10. 

mLI 



) I 

1) 



LD 
L. 

L" 
I, 

I 

LD 
I 

1 
L" 



1 F 



A 
UCA 

d 

JC8 
C 

UCC 

u 

UGD 

Ji^P 
LSm? 

UC8IN 
UP 

- Swi 
ULD P 



A 
OCA 

ucg 

u 

UCC 

u 
JCn 

UCB 
i AD 
tSM 
JP 

/L 
H^vT 



/RESET PQIwTErS To QPERAIIOnS T PL S 

/IN ODP TO potnt to Floating of uq er 



/RESET PQU'TErS In ODp FUR a Fl AT NH 
/BREAKPOINT TaBLE 



/**0DIFICATI0^ IN c INSTRUCTIOM im COp 
/CHANGE BREAKPOINT I ^^STR^^CT IOm V) 017 



TCH TO MACHJiNiE NtOoE. 
OINTERS AND TAPLES HUST 



In 
2 



ocatiqn of RFTURm Fp0n» am 

/Interpretive break boimt 



"VP 



tJifcAl 


3336 




ncA 


Hljr*ij 


5^AiJ 


1ifl46 




Ta-^ 


*6 


bK543 


334!?| 




DC A 


MjnuL 


SKS44 


1047 




TA"^ 


<7 


7^545 


3337 




nc^ 


LCj'-'U 


t)*S46 


4741 




JMC 


I f;HLF2 


5^47 


441^6 




•.ms: 


I ^ 


5^^g<5 


1335 




TA" 


txt-^ 


bii!5l 


3Z44 




DC A 


44 


"siisSg 


1336 




Ikrr 


HORD 


5k353 


3045 




DC* 


^-rS 


5k354 


I34z 




TAn 


HU'UL 


5IC55 


3046 




L'C* 


*i6 


eivS^fe 


1337 




TAr: 


LOf?iJ 


51057 


3^47 




DC A 


4/ 


tj 1136a 


724? 




ST' 




•ij^^ii 


1347 




TAn 


STHrtt 


b^Aii 


3734 




DC'- 


I niU2 


5b63 


1734 




TAr^ 


I GU2 


553^4 


3733 




DUa 


I P^vThT 


b^«5 


52^2 




JMP 


^;fe;G2 


•3^66 


1744 


HEot, 


TAb 


I CUBD 


^iihl 


3337 




DCa 


L Df^iJ 


bi)l^ 


1737 




TAfH 


I LUflD 


S^7i 


764? 




SZA 


CL' /FETCH 


'j^Tg 


5633 




JHP 


T W K K p N 1 


b^73 


134? 




TA^' 


UpAK 


5^74 


4743 




J«<; 


I TrPiT 


b^)75 


5216 




jMP 


:' /ENTER 


3^76 


4745 


SS, 


JMQ 


T PSsET 


3^77 


4746 




Jh? 


1 FiiNDiT 


b\ ^^ 


1350 




TA^ 


REltOC 


b\7S 


3751 




DC* 


I Lt.ND2 


b) >'i 


1347 




TAr 


STOrtE 


b 1 .' 3 


5752 




JMP 


I PPLUS5 


51 v4 


1331 


HE.TP^'T, 


TAn 


OPP /RETURN: 


5 1 75 


37&1 




UCi^ 


T Lt'\D2 


5 1 ^^6 


5753 




JMP 


I f.l 






/CoNSTa 


ivTS i. 


i-m POINTERS 


5i^7 


5i54 


IV ti U A * 


LETK2 


51 U 


517.?! 


NEwb, 


LO^S 


V^ 


51 1 1 


52ty4 


N t I.J C , 


ADf^i- 


i? 


5 112 


5213 


^E-wu, 


INe; 1 


' > 


51 13 


436? 


LOrA, 


RT*t 


5^ 


51 14 


4362 


LOnb* 


RTf.ri^ 


5l i5 


4725 


LOrc** 


rT;. yC 


51 lb 


4727 


LOru. 


pTac'5 


51^7 


i?^l7 


Nt,,;bIN^ 


17 




5 1?c^ 


4734 


IQrbiiM. 


B H T ■• 


iSl 


5l?l 


5774 


Nt^iJi^P, 


5774 


3l?2 


4641 


NLpng* 


RtRtr-? 


51i>3 


4377 


OLnA, 


LE-TTPt, 


51 P4 


4751 


OLT^c, 


lcs 


5i?5 


4576 


ULnC, 


^UfH! 


51?6 


4765 


OLnu* 


jNeT 


5137 


44^2 


ULnbliM, 


J(^<! 


I ? 


5130 


1222 


OLnTAu. 


129; 


> 


5131 


42^2 


QUd* 


f=:.v- 




5132 


5 6 '60 


FP^T, 


56' . 


'; 


5i33 


4622 


PNtht, 


P?v-» . 


■• T T 



/RETURN) FR?5H C ROUTINE l^ ODP 



I\sSTRUCTlON.WAS IT FEXT? 
/NO-RE-ENTER TNTERPREtEH 
/YES-EMTER M MODES. TYPE UP ARRn 

f^ MODE 

/SINGLE STEP ROUTINE. REStT POiM ER 

/FIND INSTRUCTION FROM GIVEN AD RE S 

/CHANGE POINTER IN BRgAi^POlNT R UT NE 

/INSERT BREAKPOINT AT NEXT REqI TE 

/ENTER 8 ROUTINE 

FROM B. RESET POINTER TO EMD 

/ENTER CONTINUE RO'JTIwE 



i>l34 


56bi 


GQ?» 


56*-! 


5)35 


yf;M% 


tXP» 


to 


5136 


?Zi60 


HOpU, 


Vl' 


5137 


t^^a? 


LUsb. 


.'5 


5UZ' 


CS009! 


MinuL* 


'h 


5i 41 


*b^6 


CN!>2, 


LF 


S142 


^-3i6 


Up'H, 


30#k 


5 143 


«7ii1 


TyPlT' 


TYP 


5144 


473^ 


cTibD' 


TAPtJ 


5145 


4643 


RSpT, 


Rt<^t' 


5)46 


4653 


^iM^If. 


FI..L-. 


5147 


v?0i^3 


ST?^^t"' 


(/' 


515^ 


51^4 


RETLOC, 


R£Tp.-.T 


5151 


4735 


LEK>ii2, 


EMf*^ 


5152 


4612 


ypi us5>. 


fi + e^ 


5153 


4632 


ci. 


C 


5154 


7467 






5155 


74fc, 






5156 


7462 






5157 


7476 






516^ 


7477 






5161 


7464 






5U2 


7474 






5163 


7455 


le:th2. 


-31 1,-317,-^«6,.a02,*3^1,-3U.-304 


5164 


7456 






5165 


7475 






5166 


7463 






5U7 


746? 




-3.'5i*->^K5-5*-3|5*-J2^» 


517^5 


4233 






5i7i 


4226 






5172 


4237 






5173 


46^)5 






5174 


4327 






5175 


4333 






5i76 


4243 






5177 


5i?76 






52ei 


42/6 






52? t 


4632 






52c^2 


50l6 






52'5*3 


4413 


LOr-Sg* 


n«W<:V>ii«A«W*i«SS«RfC«<^f^ 


5204 


00i^Z 






52^5 


!<5^i3a 






52i^6 


tavig 






52^7 


1^0*53 






52ifr 


M ^ ii5 ;? 






5211 


V!e3ifi^ 






5212 


^0^0 


ADnHp, 


^ » ■♦ 1 ♦ * *■ * <5 , 7j , ■.? 


52i3 


!^t3^S? 






5214 


L'l^^*? 






5215 


?2t:'2 






52i6 


^/^d0 






5217 


w^0^0 






52?ii 


«0d0 






52?j 


l^- fcj ia 


x6 


«!^ 1 i'^ « * 1 * » '^ » *■" » '^ 


£iBfi«6 


72'^a 




7i».,, /PUl^iFR jO OyxPiJT PACKAGE 


WliS(?)7 


56^2 


X5707 


56>-i: 



-323 



5/67 5033 



^M*?-\ /INIERPHETATIQM TARLE OF PAC^iCt 



- urB-.ijfip'iS HHU-r^HAM -JA'-^hS PuITh^^AN 6/15/67 



<^'i.^-c 


6«546 


4 i; f/ 1 


^«:J26 


42^^2 


47t32 


42-3 


47i>3 


'i'i.?A 


475>4 


^^.?5 


135)5 


42-6 


33&7 


<*2 ^7 


136^ 


^'l\ii 


3361 


42! 1 


1369 


«iil2 


3363 


4213 


1763 


4<114 


3337 


42i5 


6034 


421 6 


1761 


42i7 


7655« 


42?^. 


5737 


42?i 


236, 


4222 


2363 


4223 


23&7 


42l?4 


5213 


4225 


5203 


42?5 


4765 


42?7 


3366 


423i} 


1766 


4231 


43W5 


4232 


52^2 


4233 


4765 


4234 


3766 


423S 


?366 


423b 


52*^2 


4237 


?366 


424,!; 


1366 


4241 


^3^5 


4242 


523^ 


42<I3 


4765 


4244 


3361 


t24p 


4765 


424fc 


7fci4i 


4247 


3363 


4 29 if 


4752 


4251 


1361 


4252 


43«^5 


4.153 


1367 


4254 


A7!?4 


4^55 


I3i'0 


4236 


33&7 


4 25 7 


l76i 


**2^h 


43^5 


42-S1 


I36i 


42ft2 


1363 


42i«s3 


765? 


42ft4 


52^2 


42?!5 


?36i 


'^2*>6 


?3tJ7 



x4p^s^ 



ENin* 



LUnPi 



u* 



n. 



.iJnH2, 



L0-^H3* 



TLc 

PLC 
JWc 

JhS 

jnc 
Tat 

7 A'' 

DCA 
TAP 
DC, 
TAn 

ncA 

TA" 
^Hk 
JMD 

lS7 

lS7 
IS7 

JMP 

JMP 
JfUS 
OC' 
TAr 

Jf^P 
JMC 

lb? 

IS7 

TAi* 

JfiP 

UCa 
JM«! 

Tah 

JM« 
TA'- 
JM« 

TA- 
DC? 
TA'^ 
Jhv 
Tm- 
TA' 
S '^ f- 
■j^o 
Ib7 



/READ A NUMBER 



t CrtLF 

1 w t A D 
r TYPf; 

. ^4 /pEbET Co^iSTA^JTS 

K| Ad« 

r&BA 

W -^ A d B 
TA«d 
I TASfe 
ChECk 



I T>^^A 

HL A 

TcrtECK 
TmPA 
|MRd 

LOOH1 
EMD + 1 
T OUTRD 

curlqc 
I curloc 

r-CTHr^T 
1 nUTRQ 

I cjrloc 

A'PlQC 
■"" ij P u 'J C 

T OUTRO 
I Ni T I 

I nUTRD 
T CrtLF 

,4 Y t^ h 
I TfHE 

■■■'«, 

? I N [ T 
ncTHMT 
! ' I i 

!-LA 



/IDENTIFY ^EQuEsT 
/Enter f'EQuEST^J^ RriUTlMt. 



/CAIV'T IDEwTlFYftREAD AGAIN 
/OPEN INSTRUCTION 



/TYPE CONTENTS 
/INSERT INSTPIuCTION 

/NiEXT REGISTER REqUESTE! 



/OCTAL DUMP Requested 

/RECORD FIRST AND LAST 
/OF REOJESTED REGISTERS 



/OUTPUT 4 SEQUENTIAL REGISTER 
/FINISHED? 



I 



j i 

T 



^<Lb7 


52t>7 




viM^ 


LUOf^i 




^alii 


52S>Z 




Jf^p 


iuuh;^ 




^'<L1\ 


4765 


s. 


JMC 


1 OUTRD 


/START REQUESTED 


4^72 


3361 




OC* 


Lk'f:u?^P 




4i£73 


47t>3 




JM« 


T n^LF 




4^7<^ 


74^3 


gc. 


MLi 






4^75 


9761 




.J M 


! LOCjMP 




^276 


4765 


R* 


Jhc 


r OCTRD 


/RUN WITH PREqET 


4277 


3361 




DC?. 


LUCJMP 


/AND LINK REQijEST 


i^ii-n 


47!?2 




Jf^«S 


I CKLF 




44:?1 


1371 




TA': 


LI^!^ 




4vS'2 


71 13 




CLi 


-A«^ 




^ji?!i 


137? 




TA^ 


■iC 




4i?.4 


52?4 




JMP 


■'5 




4sJz!5 


%m^ 


UCTPM, 


■/ 


/OCTAL 


PRINT SUB-RnuTl^JE 


4 3?6 


3374 




L}C* 


Tt:MP4 




4iw7 


1375 




Ta^^ 


S?4I6 




4^^ ^ 


4754 




.i p-l fe 


! TYPf 




^^51 1 


137? 




T A '■■'' 


■ i. 




44i2 


3373 




nc^ 


rtN*H3 




4i- i 


1374 


L0nP6, 


TA-^ 


^^"^4 




43l4 


71^4 




CLL 


-aL 




4ii5 


7i5to6 




hTi. 






4^16 


3374 




7. ,-■*, ^ 


T £ .-4 H 4 




4i-7 


1374 




Ta" 


It '^^4 




439«j 


7ii3t54 




^Al 






6-i?l 


,^3&6 




hH'^ 


V. 7 




4i?2 


13?6 




TAn 


H 2 ^ «3 




4323 


47!?4 




J^c; 


I ^rP£ 




^3?4 


?373 




Ib7 


Tt-^'i 




43?5 


5313 




J'M° 


LfJOf-6 




4 3?6 


57^5 




J f ■ 3 


) OUTPNT 




43?7 


137? 


fi» 


Tm^- 


' CJ /AC R£FEREMCED 


4 37/ 


4337 




J l*i c 


,>p:uk 




^331 


337? 




[lo '^ 


ttC /R£-If^SEBT AC 


43:^2 


52k!5 




.Ji^'. D 






4333 


I37i 


L, 


TA'^ 


LP^iA 


/LINK REFERENCED 


*3,14 


4337 




Jf^c 


Cf^F:UK 




4335 


3371 




uC- 


ui-^'fN 


/RE-INSERT LINK 


4336 


^1^1 




J ha 


L i\i n 




4337 


t,^%SL% 


CHFUK, 


■■•i 


/CHECK 


FOR IMSFRT PEQljEST 


434^ 


43^55 




jri«? 


nCTPNT 




4341 


47132 




J^i'? 


I CHLF 




4342 


47!53 




jns: 


I PLAa 




4343 


47t>4 




JM? 


1 TYP£ 




4344 


6^34 




^Kc 






4345 


1364 




TA' 


i1 1 




4346 


7640 




S2.' 


Ji-A 




4347 


52^5 




.)^:^ 


^ .ir) + 3 


/CONTlM'UE AS LJSuA 


435/ 


4765 




-J !-. ■: 


I ruTRD 




4.551 


5737 




IMP 


! CHECK 




*3«5 5 


4666 


CKLt- , 


lk 


/CUnSTANTS AMD vARlASi.ES 


*3'5 3 


4674 


M £ 4 U » 


'^U 






43154 


47^1 


TYpt., 


T?.-- 






4355 


7764 


M4' 


-1 • 






4356 


^mi 


^1. 


7 






4367 


ft-^^'i 


CNt, 


■/ 






43f <i 


4377 


«TAbA* 


L£r, 


i. :.' 




4^61 


4377 


UrA* 


Lt^ ' 


! 1" ■-' 





Ail] 

4474 

^«576 

4^77 

4 4!;^K?. 

44^1 

44fl*2 
4 4? 3 
4 4'Ji4 
4 4/5 
4 4 ■/■ & 
4 4>17 
^4t^ 
441 1 
4<r ) 2 
<!*+ 1 3 
441 <f 
4415 
«*t 1 b 
'»4l 7 
445^ 
4421 
44?2 
4423 
44?4 
44?5 

«4?6 

44?; 

443^ 
4431 



47i>l 

47i>i 
7467 

45)13 

i; ;^ is i?! 

77/4 

'^ iti '/5 

'2&2 

7467 

7461 

7462 
7476 
7477 
7464 
7474 

7455 
74tJ6 

7475 
747? 

7460 

>"^35^ 
74^2 

7 6 ^'4 

/3/5 
764ii 
1 36^ 
1365 
3373 

3774 

7 4 .-^ ? 

76v;4 
7/141 
33t»l 
47^2 



^^ T ft b H , 

C T '^ » 

L U ^ * 
AC. 

Tt:i-P4, 

^ 2 4 it' , 

H 2ft it. 



H u " \; 
-4 



24 
26 



LtTfER, -3m,.31 7,-Jt6.-j02,^3£51,-3l4,.304 



-3 

UC 
HL 

La 

AN 

TA 
TA 

DC 
TA 

nc 

LA 
CI 



:;3*-3£!2*-3^,3'"l?i6*-32ii5 

A Ch*^ /memory punch PEOUpSTp-D 

T 

c; 

r •■■i 1 

fl '-.LA 

" fYPt2 

^ I LlIRCAL 



Ted 

LtAt^EH 



4412 
44,13 
4434 

4435 
4436 

4437 

444| 
4442 

4443 
4444 
4443 
^+44b 
^447 
4 4 6ii^ 

4451 

44<S2 
-C45J 



74ti2 
76'<?4 
3353 
74W2 
7 6 V' 4 
33D4 
13^5 
3336 
71 d'/. 

13^3 
4206 

13^7 

33^6 
17!53 

1353 
704, 

1354 



L0'^H4, 



L.U'^H5, 



LAc 

UC^ 
hLT 

LA^! 

TA. 
UC' 
Sli 
T A r 

TA- 

v\^ ■■ 

Tat 
J M t 

TAf 

r: I " 



/RECORD FIRST AivD 
T T 12 



! 7/ 

77 



AST REGISTeoS 



I ■. I I 2 

^ s I n 

'11 

\ I vi I T 2 

- K T .«; T 

' 's J I <^ 

- 1 'i 



4454 


762?! 


4455 


5263 


445fc 


?i53 


4457 


52^7 


4 6*,yi 


2351 


44^1 


52<i? 


44^2 


1 35? 


4443 


4266 


44*,4 


4752 


4465 


5761 


44ft6 


it:i£d 


4467 


3362 


4472 


1362 


447i 


7^12 


447ii 


7a 12 


4473 


7^12 


4474 


^356 


4475 


43^4 


4476 


4773 


4477 


1362 


45^^«5 


^357 


45'>*1 


dti-i-a 


43'T!2 


47?3 


4 3^3 


5666 


45=-^4 


vd^Z 


43^5 


33«>3 


41?L^6 


1363 


4p?7 


1353 


At) 1 <j 


335^ 


4St 1 


1363 


451 2 


57^4 


45'3 


5^1(5^;? 


451 4 


1364 


4515 


4705 


4516 


3363 


451 7 


136fe 


45?a 


3362 


4521 


4767 


4522 


4765 


4523 


6fc»i4 


4524 


13;?^ 


4i??5 


765^ 


4526 


5346 


4527 


60^4 


45,1^ 


c^37l 


4t)31 


1372 


AbZi 


764^ 


45:^^ 


53^1 


45l<f 


1363 


4315 


7lv:4 


4536 


7i^^:6 


4537 


33<53 


454^ 


6^'34 


4541 


13/2 


4542 


1363 


4543 


3363 


4544 


2362 


4545 


3i'd^ 


4546 


1363 



DOvt* 



PR TNT, 



SUM, 



RDrUT, 



BArK, 



TEch, 



h^^i. 


.;L*i 


jf-? 


::Mf-t 


IS? 


i ^. i i 2 


Jfir 


1..0CH5 


lb? 


■- •. T <: 


jMf^^ 


^^1^4 


Tm^^ 


■■r^*" 


JK-c 


>- K I iV T 


viM«i 


T LtAD£H 


JHP 


1 ^iviDlT 


k/ 


/8INARY FOf^MAT PRIMT 


DC A 


Tt*-^H1 


TAn 


TE^KI 


HTRi 


|Rrte#^TR 


A N P 


'77 


Jf^R 


Su?'' 


Ji'i? 


t 1 JCPNT 


TAr 


l£--r1 


ANr 


h77 


Jri? 


Su*^ 


Jf^C 


T LuCPNT 




I PKl^T 


bC 


Tt-Hje 


TAr. 


1£MH2 


TAP 


r^H 


UC- 


vH'< 


TA" 


TE^'^P2 


■ i M != 


1 SUM 


^ 


/OCTAL READ SUB-ROUTl^E 


T A»^ 


0£.£ 


JM«; 


t TYPE? 


DC' 


Ttf^'g 


TAT 


.■•i^*; 


uCf 


Tt^ t^l 


.iMc 


1 «tAD2 


J Pi 5 


! TTPE2 


K.H« 




TAn 


-375 


Si^^ 


CLA 


J N P 


T £ ^^ !-i 


<H«: 




A^i^^ 


'■.-i7<J 


TAr.. 


:Pts|6l 


g^A 


•'1> 


JMD 


.■^A(;^ 


Ta- 


re -Kie 


CLi 


- A L 


R-l-i 




'_'C^ 


Tt-hi^ 


'* K« 




TAP 


. :j;-ii 


TA- 


r £ ^' i- ■? 


OQ'^ 


^i"rA 


IS? 


T^.^Ht 


,j.""G 


i .ufr\ 


TA- 


! - - K ^' 



4547 


971 3 




JMP 


T rbOcT 


<335!ti 


^0i'7i 


C H is # 


f 


/COivST 


4?5i 


v:^i62 


C i\i T 2 • 


.* 




4i352 


4715 


Lt^uEh , 


Lii^ 




4393 


'^:^^d 


I IV! ! T 2 , 


:^ 




4i>'?«^ 


-ie-^;;! 


Fl^i, 


!■'! 




4555 


M V 7 


M 1 7 / , 


177 




4556 


■a\l11 


^ll» 


77 




4557 


i^iCyy 


N77' 


7 7 




45*,^ 


■A^'^h 


Hivpe, 


MITY 


Pt- 1 Yp 


'IS'^ ! 


42^2 


EMnlT", 


F i\j r. 




4S>62 


:^e-W0 


Tt^-'f^l, 






45A3 


i^:<3wa 


te^p^. 


1, 




4564 


^^2^.? 


1^2416, 


24 . 




45ft5 


4 7 ^J 1 


rYPt:2, 


TY3 




45ft6 


7774 


^^>fM4* 


-4 




45f 7 


4674 


h£^U2, 


H^ 




457.0 


74^3 


-^■375, 


-3?5 


i 


4571 


-27' 


Mg^ie, 


y ; ■■' 




4572 


752j! 


^j2ftk3, 


-2*- 




4&73 


:??0i^2l 


L'^f^^^^l , 


,^ 




4574 


<1746 


lurlal' 


jr^cL 


' - ^ 


4575 


?;5i^^ 


'^1» 


1 




4576 


f Bi^a 








4577 


l^ k3 iil ? 








4 b '/Id 


s^giie 








45^11 


vj tj t' a 








46^2 


It ^ ^' » 








4b^3 


■^^^■2 








46-4 


i/0/i3 


ADrH, 


<J« i^* 


V , * # K!? , # fe" 


4b^-»5 


4243 


w, 


JI*iS 


wtSfc-T 


4t)'^6 


i3t>:^ 




TAr 


^ K P N T R 


40. .7 


3a J? 




DCf 


' 


46,^ 


4253 




jr,<^ 


>V--j 


461 1 


4731 




jfte 


\ wufJCY2 


46i 2 


3726 




DCr 


J Tm8C 


461 i 


1726 




TAf. 


! TM^^C 


461 4 


3333 




DCr 


rtr:Pi5 


461 & 


17^3 




TA- 


i Tc.,-ip5 


461 6 


373;? 




^:C^ 


1 7mHD 


4e;7 


1334 




TA'- 


•-l.MST 


46?t 


3733 




ug^ 


J rth^pS 


46?| 


5735 




.J f> 3 


1 FiiiJg 


46?2 


■'1 is (61 V) 


BNThI T , 


;' 


/FQU?vU 


4053 


3736 




"C^ 


3 f'UC 


46?4 


7^^^4 




^-A, 




46?5 


3737 




ijC - 


1 1 iWK2 


46?b 


7 2^',>! 




ST'- 




4b?7 


1222 




TAr 


-)^ THiT 


463^" 


3222 




oc^ 


' ]HIT 


46,7 1 


57/5 




■J?^B 


i 1 JCM 


463;^ 


4243 


C» 


Jr:«^ 


-t^tT 


4633 


12*^2 




TA.- 


P •. T n 1 T 


4614 


7'^4i 




CI . 




46.-?5 


4253 




jr^c 


'- I " ^ 


4b-i6 


1 7vS?i 




T A- 


! TA^^n 


4637 


3622 




JC- 


I c^rnn 


46 4 ^ 


3726 




Dt,f 


I TMi^c 


4641 


1222 




Ta'. 


--T'iIT 



/COivSTA'JTS A\;D VARIABLES 



BOEAK-PQINT 



«642 


57*t^ 




J.^P 


i ^HLUSI 


4e)4i 


^d'^d 


H.E^tT, 


l^ 




4b44 


^^'d5 




7A- 


^- T A e C 


4t>45 


-iZ'db 




OG^ 


T A ^ ^ 


46*6 


13^7 




TAr- 


K 1 <i 3 ij 


4647 


33^5 ca 




DiJi 


r,i-u 


'ibfid 


1341 




TAr^ 


y ;•,: c 


46<?1 


333? 




DC^ 


C-Tt 


4652 


5643 




sJ f-'i » 


I t-tSET 


4653 


00&2 


FlN'b* 


V; 




46*54 


3243 




DC^ 


i^tstr 


4655 


1243 




TAr 


4tHtT 


4656 


1726 




TAT: 


I TAdC 


4657 


76P? 




SN* 


CLA 


466^ 


56i33 




JMD 


T Fi-^D 


4661 


9326 




I&7 


T M H U 


4662 


233<? 




IS7 


lAhy 


4063 


?33? 




IS? 


C^vT4 


4664 


52^5 




■ \ko 


, -7 


4665 


74»>? 




ML'" 




4666 


0^i«a 


lF, 


/: 




4667 


134? 




TA^ 


- 2 1 5 


467^ 


43i<5l 




■ IMC 


TYt3 


4671 


1343 




TA!^ 


i->i <i 


4672 


4 3x^1 




sih^ 


Typ 


4673 


5666 




JMP 


1 Lf-' 


4674 


ggis? 


RD, 


^.4 




4675 


6^31 




KSr 




4676 


5275 




J ins 


,-1 


4677 


6^36 




KHe 




4/?!^ 


5674 




Ji^!» 


I wy 


4/2 1 


^d^Ti 


TYP* 


^.■$ 




4/ '^2 


6^4^ 




TSr 




4 /Mi 


53*^^2 




jfiP 


,-1 


4 7:M 


6046 




TL« 




4/?.5 


73tJ0 




CL'^ 


CLi. 


A/v.b 


57^1 




> i 1^1 e 


! TTP 


4707 


00!63 


hItype, 


:/: 




47i<; 


66521 




pat 




4/1 1 


5310 




jfis 


,-1 


4/12 


6^26 




PL*5 




47i 3 


73^'^ 




CL.' 


CLI 


4/1 4 


57^7 




JMP 


I ^iTYPE 


4^15 


idld^^ 


LOS' 


/; 




47,6 


1344 




TA^ 


;7:> 


4/17 


3347 




.}C^ 


i^ttiUCT 


4 / a i; 


1345 




Tk^: 


■ , /-.^ 


4/?1 


4746 




JfiC; 


[ j.'ISlUl; 


-1/22 


2347 




ib7 


LcAUCt 


4/53 


532?, 




Jfis 


.-■» 


4/^54 


5715 




J ! 1 P 


I tuR 


4/^5 


4576 


RpbC, 


4D''"- 


ii 


4/56 


4576 


TASC* 


AiJ'T 


I 


47?7 


4765 


HTAtJD* 


IN"1 




4 7:?^ 


4765 


TABU* 


Ti^-^i 




4/31 


4513 


RDn^T2, 


^; iJ n C 


;t 


4/32 


Zd^d 


CNt4* 


■./^ 




4733 


i?;^'^? 


TE^.p5, 


/ 




4/34 


44^? 


BRtNST, 


JHC 


' y 



/41 
/4i; 

/43 
744 
745 
/46 

747 
/5^ 
751 
752 
753 
754 

755 
756 

7 57 

76^ 
7*^1 

76«! 
7A3 

7A5 
7a6 

772 
77i 
772 

773 
774 

775 
776 
777 



4 2 if.'' 2 
437? 
437 I 
4277 
7771 
-'21 5 

7634 

4622 
42x53 
«226 
4237 

46k55 

4327 
4333 

42^3 
4271 
4276 

46>32 
47 7 6 

4413 

(/ kj 3 

516-6 6 

5^16 
5777 

5?^^ 



t. Nm«:* 

LInK2* 
RPl US1 , 

M2ii?* 

M 2 1 ^ , 

^75* 



LI vK 
P+ 1 

-7 

?1« 

21P 

-1 ^4 



P IV T H I 1 



LOniJ* llfl^'^'^'A'WjD'S^R^C'F*? 



*397 
ki. ^372 



I N S I * ij * •«' » i» I ♦ * y) » ;d * i:' 

vE-ih* -ttt 7pol';TER To C^ ROUTKp 

(- , . J y ' f [ R A M S 

FT PANS. ^t-,. 
F I vs-i-ARtJ 

I N T ^ a I'a b A 
LUnoMPaXAd' 



ac:\ 

P| JS5 
RT\ST 

hfck 

■Nt 
\T2 
\T4 
R, F 
Ri r2 



473b 
4576 

5gr?4 
4*^,0 

^5?1 

tj f'i w 

t'l5ii 
«71*» 

<i75l^ 

t63<^ 
*337 
455K3 

4357 

45S1 

^73ii 
435*i 
b\ 41 



CTiSD 


5U4 


CU9LQC 


436fc 


Ci 


51 50 


U 


4 "; « 4 


uOMt 


.^..^ 


£i\f^- 


*♦? '^'^ 


e^nlT 


H561 


ENn^ 


4735 


EXp 


&I35 


F 


4776 


fiH 


'^Zf>^ 


F i N'^ Q 


^65^ 


FU.'OIT 


5146 


FImZ 


455^ 


FPNiT 


&l3ki 


FTRANiS 


477/ 


30 


4?74 


GO? 


&i:?4 


HEj,£ 


3?<St> 


HlTYPE 


<t7i/i/ 


HUCy 


513<J 


M 1 Y P e: 


45616 


H^PH 


436/ 


11 


4?3»i 


iNtT 


43f 1 


I.MT|-2 


455*^ 


IM^T 


4765> 


l!>iST2 


i>21»i 


jmSloC 


<^74b 


L 


433^ 


LUP 


^ji 5 


LUPDAI 


4574 


i-e:.50ct 


474/ 


[ taDEH 


455i£ 


Lt:^^u^ 


5151 


L^tS2 


5154 


i^TTEr 


437/ 


uF 


461^ «> 


Lif-'< 


4371 


LU:^^ 


473/ 


LOrA 


.511^ 


tur3 


5i M 


LOnaiN 


519^ 


Loc: 


5115 


uUrO 


51 lb 


LOCJ-^P 


43ft1 


i. Q r ^ 


4775 


LOhP^mT 


457^ 


lQ^S 


47=51 


LUrS2 


bt 7^ 


LOnPl 


431vi 


uUnP? 


42Ski 


LJn?3 


4?S/ 


|^jnP4 


4 4 lit: 


LU0P5 


444/ 


tQn?6 


431'i 


lJrD 


513/ 


■■^ 


5-^16 


mIhDl 


31416 


M N 4 


45ft6 



■1 1 


4575 


:'. 1 7 7 


^5(55 


■■^t^^o 


474I? 


'^'2 


474«i 


■'^<Ly^ 


474k: 


i<;^^ 


456-* 


Uli 


«57l 


'- i 


4T;«5b 


-1 / 7 


4556 


■M 


42?;/ 


-■) L ^ A 


S> 1 A / 


.,t.'H 


!31 11^ 


JtwBliv 


511/ 




i?ii1 


^'t-^j 


i'llii 


Ntvjyp 


Si ?? 


.t 'R 


4774 


■■■■ I -ft 


43I5& 


-i?^^ 


457ii 


•■ sJ 1 1 


43^4 


'\i7iJ 


4571^ 


i*t 


437«5 


-1^ 


47<4 





4296 


G T p ^v r 


4 3'* 5 


■)CTmj 


4365 


oiJp 


t>i:?i 


OLPA 


bl9vS 


otna 


S134 


u L n d I '^ 


315/ 


olcc 


5l9tJ 


OL^O 


ijipb 


ULnTaO 


i'lJK' 


p 


441 J 


P M T H T T 


*fe?^ 


P ^ T ^ T 


tJMvi 


PHT^l 


4466 


Iv 


«27G 


•^U 


4674 


iUnCT 


451*5 


•^ijncTg 


473' 


?^£^Q 


435^ 


'^t" j2 


456/ 


-tcET 


464^ 


wtfiM2 


5l?ki 


rtETtOc 


51.;^ 


W fc. y ? V J- 


5 1.^4 


-<i\j4 


474I 


-•='1.^5 1 


474iti 


.bCT 


5145 


- 1 A B A 


43^*^ 


-i f A a s 


43(«,ii 


^Usn 


4795 


w T 48n 


475/ 


-vk:4./ 


437!? 


^2hi 


437«3 


W7 


45^/ 


5 


4?7l 


.>b 


5^76 



SInRE 


•314/ 


SU^' 


4 5 ^'4 


T^=fA 


^3-^1 


Tahb 


^S'b'i 


TAflC 


47?6 


TAPD 


«7:^^ 


TEMPI 


'^56^^ 


TtMP2 


^5ft^ 


T£mP3 


437«5 


T£m?4 


437^ 


T£mP§ 


*i73^ 


TtR^ 


4546 


TYB 


«7:?1 


TTp£ 


4354 


TrPt2 


45*;^ 


TY9IT 


5t4^ 


OP AS 

D 


&i4ii 



/ADDITIONS TO CDP FOR FLOATING EXAMINAYTION AND 
/MODIFICATION. 3 WORD PACKAGE. 
/JAMES ROTHMAN JULY 27*1967 

EXAMINING AND 
POINT NUMBERS 







*3530 






/ADDITIONS TO ODP FOR 








0UTPUT=1 1 


/MODIFYING FLOATING P 








INPUT=12 




3530 


4774 


EX* 


JMS 


I OCTRD 


/Examine instruction 


3531 


3370 




DCA 


TEMP 




3532 


4407 




JMS 


I 7 




3533 


6371 




FPUT TEMP2 


/SAVE FAC 


3534 


5770 




FGET I TEMP 




3535 


001 1 




OUTPUT 




3536 


5371 




FGET TEMP2 




3537 


0000 




FEXT 






3540 


5776 




JMP 


I BEG 




3541 


4407 


IN* 


JMS 


I 7 /INSERT 


instruction 


3542 


6371 




FPUT 


■ TEMP2 




3543 


!^012 




INPUT 




3544 


6770 




FPUT 


• I TEMP 




3545 


5371 




FGET 


■ TEMP2 




3546 


0000 




FEXT 






3547 


1367 




TAD 


P4 




3550 


1370 




TAD 


TEMP 


/next floating number 


3551 


3370 




DCA 


TEMP 




3552 


5776 




JMP 


I BEG 




3553 


1367 


NEXT* 


TAD 


P4 /EXAMINE NEXT 


3554 


1370 




TAD 


TEMP 




3555 


3370 




DCA 


TEMP 




3556 


1370 




TAD 


TEMP . 




3557 


4775 




JMS 


I OCTPNT 


/PRINT ADDRESS 


3560 


5332 




JMP 


EX + 2 




3561 


0000 


IPUT* 





/CHECK 


AND CALL INPUT 


3562 


4405 




JMS 


I 5 




3563 


1060 




TAD 


60 


/VALID INPUT? 


3564 


7650 




SNA 


CLA 




3565 


5362 




JMP 


.-3 /NO. TRY AGAIN. 


3566 


5761 




JMP 


I IPUT 


/YES. EXIT. 



/CONSTANTS AND POINTERS FOR ADDITIONS. 



/TEMP. FAC STORAGE 



/MODIFICATIONS TO ADDRESS TABLE IN ODP 



*4550 /COMMAND TABLE IN ODP 
4550 7473 -305 /CHANGE TO E 

*6555 /INTERPRETATION TABLE IN PACKAGE 
7200 /FLOATING OUTPUT 
IPUT /FLOATING INPUT 



3567 


0003 


P4* 


3 


3570 


0000 


TEMP* 





3571 


0000 






3572 


0000 






3573 


0000 


TEMP2* 


0I0J0 


3574 


4113 


OCTRD> 


4113 


3575 


3705 


OCTPNT* 


3705 


3576 


3602 


BEG, 


3602 






*4563 


/MODI 


4563 


3541 




IN 


4564 


3530 




EX 


4565 


3553 




NEXT 



6555 


7200 


6556 


3561 


BEG 


3576 


EX 


3530 


IN 


3541 


INPUT 


0012 


IPUT 


3561 


NEXT 


3553 


OCTPNT 


3575 


OCTRD 


3574 


OUTPUT 


00! 1 


P4 


3567 


TEMP 


3570 


TEMP2 


357 1 



4130 
4131 
4 132 
4133 
4134 
4135 
4136 
4137 
4 140 
4141 
4 142 
4 143 
4 1 44 
4145 
41 46 
4147 
4 150 
4151 
4 152 
4 153 
4154 
4155 
4156 
4157 
4 160 
4161 
4 1 62 
4163 
4164 
4165 
4 166 



4775 
3370 
4407 
6371 
5770 
0011 
5371 
0000 
5777 
4407 
6371 
0012 
6770 
5371 
0000 
1367 
1370 
3370 
5777 
1367 
1370 
3370 
1370 
4776 
5332 
0000 
4405 
1061 
7650 
5362 
5761 



/ADDI 
/MODI 
/JAME 
*4130 



EX: 



IN. 



NEXT* 



IPUT* 



/Examine instruction 



/SAVE FAG 



4 167 0004 



/ CON S 

P4* 



TIONS TO CDP FOR FLOATING EXAMINATION AND 

FI CATION. 4 WORD PACKAGE. 

S ROTHMAN JULY 27*1967 ' 

/ADDITIONS TO ODP FOR EXAMINING AND 

ODTPUTsll , /MODIFYING FLOATING POINT NUMBERS 

INPUT=12 ' 

JMS I OCTRD 

DCA TEMP 

JMS I 7 

FPUT TEMP2 

FGET I TEMP 

OUTPUT 

FGET TEMP2 

FEXT 

JMP I BEG 

JMS I 7 /INSERT INSTRUCTION 

FPUT TEMP2 

INPUT 

FPUT I TEMP 

FGET TEMP2 

FEXT 

TAD P4 

TAD TEMP 

DCA TEMP 

JMP I BEG 

TAD P4 /EXAMINE NEXT 

TAD TEMP 

DCA TEMP 

TAD TEMP 

JMS I OCTPNT 

JMP EX+2 

/CHECK AND CALL INPUT 

JMS I 5 

TAD 61 /VALID INPUT? 

SNA CLA 

JMP .-3 /NO. TRY AGAIN. 

JMP I IPUT /YES. EXIT. 
TANTS AND POINTERS FOR ADDITIONS. 

4 



/NEXT FLOATING N'UMBER 



/PRINT ADDRESS 



4 170 


0000 


TEMP* 


4 171 


0000 




4172 


0(7i00 




4173 


(7(000 




4174 


0000 


TEMP2* 


4175 


4513 


OCTRD* 


4176 


4305 


OCTPNT* 


4177 


4202 


BEG* 
*5170 


5170 


4141 




5171 


4130 




5172 


4153 





0;0;3;0 /TEMP. FAC STORAGE 

4513 

4305 

4202 

/MODIFICATIONS TO ADDRESS TABLE IN ODP 

IN 

EX 

NEXT 

*5155 /COMMAND TABLE IN ODP 
5 155 7473 -30 5 /CHANGE TO E 

*5761 /INTERPRETATION TABLE IN PACKAGE 

7200 /FLOATING OUTPUT 

IPUT /FLOATING INPUT 



5761 


7200 


5 7 62 


4161 


BEG 


4177 


EX 


4130 


IN 


4141 


INPUT 


0012 


IPUT 


4161 


NEXT 


4153 


OCTPNT 


4176 


OCTRD 


4175 


OUTPUT 


001 1 


P4 


4167 


TEMP 


4170 


TEMP2 


4171 



